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This brief presents insights from a systematic review of existing electricity access 

studies in the developing world. It demonstrates that we know much less about 

impacts from rural electrification than what we may initially have believed. Maybe 

more challenging even, the evidence we do have comes from only a few countries 

and is heavily dependent on the specific research method that is used to carry out 

the impact assessment. If we are serious about addressing the Herculean task of 

electricity access for everyone by 2030, future impact evaluations will have to 

diversify the countries studied, pay more attention to local contexts, and seek closer 

collaboration between researchers and policymakers. 
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INTRODUCTION 

Roughly 860 million people around the world still lack access to electricity. While we have come 

a long way over the last decade, which saw about 800 million people obtain access to at least 

basic forms of electricity, this progress has been uneven (IEA 2019): India has been coming out 

strong to get its rural communities connected, yet rural electrification in sub-Saharan Africa, 

which is home to 7 out of 10 unelectrified people in the world, remains a monumental challenge. 

Recognizing the size of the problem, the UN included to “ensure access to affordable, reliable, 

sustainable, and modern energy for all” (SDG 7) into its 2015 Sustainable Development Goals. 

This speaks to the importance of electricity for development, but what the measurable impacts 

from electricity access are is far less clear. Primarily focusing on the sheer presence or absence 

of a connection rather the quality of supply, which is obviously problematic (Aklin et al., 2016), 

the literature summarizes a vast array of potential benefits from electricity access, ranging from 

higher economic productivity to improved health because of, for example, less indoor air 

pollution. Even basic access to lighting promises better educational attainment from the 

possibility to study at night and greater public safety after dusk. With claims about such impacts 

being made repeatedly, policymakers need to know which impacts to realistically expect from 

electricity access, under what conditions these impacts materialize, and whether impacts persist 

over time or are rather short-lived? Only then, will they be able to design policies to successfully 

lift the poorest in society out of energy poverty (Aklin et al., 2018).  

THE NEED FOR IMPACT EVALUATION 

To answer at least some of these pressing questions, my colleagues and I wanted to better 

understand what we actually know about the impacts from electricity access in the developing 

world. For this, we turned to so-called impact evaluation studies. Similar to medical studies 

testing for the effectiveness of a new drug, impact evaluations seek to measure the effect of a 

policy, such as rural electrification, on an outcome of interest, for instance, children‟s study time 

at night. However, teasing out whether changes in the outcome of interest are really the result of 

a policy is methodologically difficult. Outcomes, such as study time at night, are affected by 

many factors other than access to electricity, which makes isolating this effect difficult—at least 

outside a controlled lab setting. 

Despite these challenges, impact evaluations gain currency for evidence-based policymaking as 

they promise high returns. Quality impact evaluations inform policymakers on which policies 

work and how to implement them. Understanding the „cause-effect‟ relationship between 

policies and outcomes is fundamental for successful policy implementation (Khandker et al., 

2009). This is even truer in the case of global electricity access, where economic, social and 

cultural factors all vary at the same time, both across and within countries. Just because a 

particular policy shows positive impacts in one location, does not guarantee it will work 
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elsewhere, too. Impact evaluations are useful for pinning down the effects of a policy with at 

least some confidence, so that insights about policy design from one case can be applied to other 

populations and countries (Gertler et al., 2010). 

SYSTEMATIC REVIEW OF EXISTING IMPACT EVALUATIONS 

To see what we know about the impact from electricity access, we conducted a systematic review 

of the electricity access literature. For this, we searched various online databases such as Google 

Scholar for all studies published since 2000 which include key words broadly on “rural 

electrification” and “impacts”.1 This produced a set of 7,247 studies, which we subsequently 

filtered down on. Our filters are compatible with the goal to identify impact evaluation studies of 

electricity access at the household level that quantify the impacts of electrification. For example, 

we drop studies that describe (rather than assess) impacts from rural electrification or that 

qualitatively assess these impacts without measuring the size of the impacts. In assessing 

impacts, we objectively assess for each indicator, such as hours of lighting, for example, whether 

it improved, stayed the same, or got worse. We deliberately refrain from characterizing specific 

policies or electrification programs as “successes” or “failures” as governments might do.  

FINDING #1: WE KNOW LITTLE, FROM ONLY A FEW COUNTRIES 

The shocking first finding of this exercise was that we could only find 31 studies which meet our 

inclusion criterion of performing a quantitative impact assessment (Hamburger et al., 2019). 

While it is true that more and more studies have been published within the last five years, our 

evidence base from rigorous impact evaluations is dire at best. With required investments in the 

trillions to meet SDG 7, the lack of impact evaluation studies risks to squander scarce resources 

in already tight development budgets as policymakers do not know which policies work and 

which do not. 

                                                             
1 Our top-down search included Google Scholar, ScienceDirect, and Web of Science and we used the 
following search string: (“rural electrification” or “electricity” or “off-grid” or “solar”) AND (“impact” or 
“effect” or “development” or “benefit”). 
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Source: Hamburger et al., 2019. The bars show the number of impact assessment studies in each country (left axis). The yellow 

triangles show how the number of studies compares to the total number of unelectrified population in these countries (right axis). 

The low number of studies aside, impact evaluations also come from only a handful of countries. 

As the figure above shows, India, Bangladesh and Rwanda are the only three countries with 

more than two studies on electricity access impacts, and studies are “concentrated” in 16 

countries. 

This geographic bias is problematic because we lack impact assessments for countries such as 

Ethiopia or the Democratic Republic of Congo with huge unelectrified populations. It gets even 

worse once we factor in that we find strong evidence that impacts in sub-Saharan Africa are 

much weaker than in other regions of the developing world. This is consistent with research by 

others (Lee et al., 2019; Lenz et al., 2017), who also find much depressed impacts from 

electrification in Africa. Given that the electrification challenge is largest in sub-Saharan Africa, 

policymakers are left in the dark about which policies work in exactly those countries where 

these insights would be needed the most (Peters and Sievert 2016).  

 

“With required investments in the trillions to meet SDG 7, the lack of impact 

evaluation studies risks to squander scarce resources in already tight 

development budgets as policymakers do not know which policies work and 

which do not.” 
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FINDING #2: HOW YOU DO RESEARCH MATTERS FOR IMPACTS 

Impact evaluations do not only differ in their geographic focus, but also in the specific method 

they use to assess impacts. Some use more observational methods, such as regression models, 

for which it is more difficult to isolate „cause-effect‟ relationships, while others rely on 

experimental approaches, which randomly assign who gets electricity access and who does not—

similar to the drug testing example mentioned above. 

 

Source: Bayer et al., 2019. The plot shows the number of studies that produce positive, neutral, and negative impacts from electricity 

access (left axis) and whether the studies used observational or experimental methods (right axis). 

While this distinction may appear as academic pedantism, we find that the fine print does 

matter (Bayer et al., 2020). The figure above suggests that impact assessments that use 

experimental methods find fewer positive impacts compared to observational studies. Since 

experiments are better suited to isolate the effect of a policy on outcomes, this finding presents 

some sobering news. If it is indeed the case that impact assessments using observational 

methods overestimate the impacts from electricity access, this may result in promoting the 

wrong policies. These policies are then unlikely to live up to the expectations about how 

effectively they can address energy poverty. Notwithstanding limitations of experimental 

studies, our results are a wake-up call to carefully revisit what we know about the impact from 

electricity access studies. 
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POLICY RECOMMENDATIONS 

 More studies that rigorously assess the impacts (together with the quality) of electricity 
access are heavily needed, while diversifying their geographic scope. Since it is naïve to 
assume that impacts that materialize in one country/region of the world will easily 
replicate in other countries/regions of the world, we need to target areas which remain 
black spots with our impact evaluation efforts. 
 

 While we see a distinctive advantage for experimental methods in impact assessment, all 
impact assessments should pay careful attention to local economic, social, and cultural 
conditions. These are likely to weaken or amplify impacts from rural electrification, but 
these scope conditions are not at all well understood. Their importance results from the 
fact that human interactions cannot be isolated from the outside world in ways similar to 
controlled conditions in a lab. 
  

 For having a real impact on mitigating energy poverty in the developing world, more 
collaboration between researchers and policymakers will be needed. Effective policy 
assessment of, say, grid expansion will require planning of policy implementation and 
policy assessment side-by-side between academics and policymakers. This closer 
collaboration would also ensure that academics assess those modes of electrification 
which are best suited to meet a country‟s electrification goals or are prioritized by 
governments.  
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About ISEP 
 
The Initiative for Sustainable Energy Policy (ISEP) is an interdisciplinary research program that 
uses cutting-edge social and behavioral science to design, test, and implement better energy 
policies in emerging economies. 
 
Hosted at the Johns Hopkins School of Advanced International Studies (SAIS), ISEP identifies 
opportunities for policy reforms that allow emerging economies to achieve human development at 
minimal economic and environmental costs. The initiative pursues such opportunities both pro-
actively, with continuous policy innovation and bold ideas, and by responding to policymakers‟ 
demands and needs in sustained engagement and dialogue. 
 

ISEP Policy Briefs 
 
ISEP policy briefs are short pieces that use high-quality research to derive important and timely 
insights for policy. They are posted on the ISEP website and distributed through our large network of 
academics, NGOs and policy-makers around the world. If you are a scholar or policy-maker 
interested in submitting or reviewing an ISEP policy brief, email ISEP at sais-isep@jhu.edu. 
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